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Summary  Morse  tapers  are  frequently  used  in  total  hip  replacement  to  achieve  precise  adjust-
ment of  lengths  and  femoral  offset.  Mechanically,  they  do  not  raise  any  speciﬁc  problems  so
long as  strict  positioning  requirements  are  observed  and  elements  from  different  manufactur-
ers are  not  mixed  together.  We  report  a  case  in  which  the  implant  induced  unexplained  pain
at 2  years,  in  relation  to  a  defective  ﬁt  between  the  metallic  head  and  the  Morse  taper.  Asym-
metric partial  ﬁt  of  the  head  onto  the  taper  was  detected  on  control  X-ray  and  was  implicated
as causing  metallosis  due  to  excessive  release  of  metal  debris  from  the  Morse  taper.  Revision
required  femoral  stem  exchange  because  of  the  damage  to  the  Morse  taper  as  well  as  replacing
the cup  with  new  metal-metal  bearings.  Evolution  was  favorable  at  3  years’  follow-up.  Most  hip
replacements  include  a  Morse  taper;  the  present  clinical  case  is  a  reminder  that  strict  posi-
tioning rules  are  to  be  respected,  without  which  corrosion  and  wear  may  lead  to  mechanical
failure.
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Introduction
Morse  tapers  were  introduced  in  the  early  1970s  to  provide
head-neck  modularity,  facilitating  adjustment  of  lengths  and
isolated  change  of  bearings  [1,2]. The  mechanical  principle
of  the  Morse  taper  enables  good  ‘‘automatic’’  centering  and
symmetric  grip  ensuring  adherence  between  the  two  com-
ponents  (metal,  or  metal-ceramic)  [3,4]. This  modularity,
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owever,  involves  an  extra  mechanical  interface  which  may
e  subject  to  corrosion  [3—5]  or  metal  fracture  [6,7]. We
ere  present  a  case  of  defective  ﬁt  of  a  metal  head  onto
he  Morse  taper,  which  induced  unexplained  pain  around  the
arge-diameter  metal-metal  bearings  implant.  The  patient
as  been  informed  of  the  intention  to  publish  her  case,  and
as  given  her  agreement.bservation
 58-year-old  woman  was  referred  for  crural  and  inguinal
ain  that  persisted  for  2  years  following  a  non-cemented
served.
248  
Figure  1  Antero-posterior  (AP)  X-ray  just  before  implant
replacement,  showing  defective  ﬁtting  of  the  head-adaptor
assembly  onto  the  Morse  taper  of  the  pivot.  The  arrow  points
to the  projection  of  the  ring,  which  should  not  be  asymmetri-
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•al. The  diagram  shows  that  the  medium-sized  ring  should  not
roject asymmetrically  (circles).
arge-diameter  metal-metal  bearings  total  hip  replacement
THR).  All  the  components  and  joint  parts  came  from  the
ame  manufacturer  (Zimmer,  Étupes,  France):
 a  52  mm  DuromTM cup;
 a  size-2  lateralized  AlloclassicTM Ti-6Al-4Ni  femoral  pivot
with  12/14  mm  5◦ 38′ Morse  taper;
 a  46  mm  diameter  femoral  head  with  high-carbon  forged
chromium  cobalt  MetasulTM bearings;
 a  medium-size  adaptor  for  the  junction  between  the  head
(18/10  taper)  and  the  modular  neck  (12/14  taper).
The  assembly  was  positioned  on  the  implant  neck  before
eduction.  A  peroperative  femoral  ﬁssure  at  the  bottom  of
he  greater  trochanter  was  managed  using  two  cerclage
ires.  The  area  between  the  medial  part  of  the  greater
rochanter  and  the  shoulder  of  the  femoral  stem  was  grafted
ith  cancellous  bone  from  the  femoral  head.  Five  weeks’
ostoperative  non-weight-bearing  was  prescribed.
A  year  after  the  THR,  the  patient  complained  of  inguinal
nd  trochanteric  pain;  distal  iliopsoas  release  was  per-
ormed  and  the  cerclage  wires  removed,  without  changing
ny  implant  component.  Pain  failed  to  improve,  and  onset
f  crural  pain  led  to  referral  to  our  center.  The  patient  had  a
ostel-Merle-d’Aubigné  (PMA)  score  of  9,  and  presented  with
 mm  shortening  of  the  left  lower  limb.  Soft-tissue  ultra-
ound  found  periprosthetic  liquid  effusion,  but  without  any
olid  formation  suggestive  of  pseudotumor.  Joint  puncture
nd  bacteriological  analysis  ruled  out  infection.  Antero-
osterior  X-ray  found  5  mm  subsidence  of  the  femoral  pivot
ith  distal  pedestal.  Above  all,  the  juncture  between  the
orse  taper  and  the  adaptor  was  abnormally  visible,  with
n  inadequate  connection  angle  (Fig.  1),  suggestive  of
•E.  Pansard  et  al.
n  adaptation  defect  between  the  Morse  taper  and  the
ead/adaptor  assembly.
Bipolar  revision  reutilized  the  posterolateral  approach.
evere  metallosis  was  observed  and  synovectomy  per-
ormed.  Abnormal  mobility  was  found  between  the
ead/adaptor  assembly  and  the  12/14  Morse  taper  of  the
ivot,  with  serious  damage  to  the  taper,  preventing  readap-
ation:  even  after  several  impactions,  abnormal  rotational
obility  persisted  around  the  taper  axis.  The  femoral  pivot
acked  osseointegration,  and  could  be  extracted  without
emorotomy.  The  acetabular  component  was  osseointe-
rated  but  with  retroversion.  Revision  used  an  impacted
lloﬁtTM cup  (Zimmer,  Étupes,  France),  32  mm  MetasulTM
nsert  (Zimmer,  Étupes,  France)  and  cemented  self-blocking
üller  femoral  component  (Zimmer,  Étupes,  France).  Macro-
copic  retrieval  analysis  found  Morse  taper  wear  caused
y  poor  impaction  of  the  head/adaptor  assembly  (Fig.  2).
he  12/14  Morse  taper  of  the  pivot  showed  macroscopic
ear  and  pitting,  indicating  considerable  corrosion.  There
as,  however,  no  abnormal  mobility  between  the  adap-
or  and  the  femoral  head  (Fig.  2).  Periprosthetic  tissue
istology  found  ﬁbrous  remodeling,  with  inﬂammatory  inﬁl-
rate  composed  of  lymphocytes,  plasmocytes  and  numerous
ultinuclear  giant  cells  resorbing  ﬁne  black  particles
onsistent  with  metallosis.  There  was  no  histological  evi-
ence  of  Atypical  Lymphocytic  Vasculitis-Associated  Lesion
ALVAL)  [8].
Three  years  post-revision,  the  patient’s  PMA  score  was  17
nd  control  X-ray  showed  neither  osteolysis  nor  any  implant
omponent  migration  (Fig.  3).
iscussion
lthough  the  Morse  taper  of  the  head-neck  junction  is  an
pparently  effective  locking  mechanism,  it  may  be  subject
o  micromovement  [9,10]  even  if  the  components  are  prop-
rly  ﬁtted.  Micromovement  allows  synovial  liquid  into  the
unction  space,  with  possible  consequent  fretting  corrosion
9—12].  Such  corrosion  may  lead  to  fatigue  fracture  of  the
aper,  especially  in  implants  with  a  modular  double  taper
one  end  ﬁtted  into  the  femoral  head  and  the  other  into  a
ivot  shaft)  [6,12]  and  more  rarely  with  a one-ended  taper
5],  or  to  weakening,  then  fracture  of  a  ceramic  head  [13].
orrosion  phenomena  resulting  in  metal  debris  [3,10,11,14]
ere  worsened  in  the  present  case  by  defective  ﬁtting  of
he  Morse  taper,  accelerating  wear  and  inducing  very  early
etallosis.  Inﬂammatory  reaction  to  metallosis  may  cause
rural  pain  [15,16].  In  the  present  case,  extensive  metal-
osis  may  have  contributed  to  loosening  the  femoral  pivot,
ausing  crural  pain.  Likewise,  the  liquid  reaction  metallo-
is  in  the  hip  may  explain  the  inguinal  pain.  The  remaining
uestion  is  the  origin  of  the  metallosis:
 if  the  femoral  loosening  was  primary,  it  could  have
induced  metallosis  by  micromobility  of  the  titanium  alloy
pivot;  however,  the  femoral  pivot  surface  did  not  in  fact
show  signiﬁcant  damage  (Fig.  2); contact  between  the  metal  wires  and  the  pivot  may  have
induced  a  galvanic  effect;  however,  the  pain  persisted  and
the  lesions  continued  to  develop  even  after  removal  of  the
wire;
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Figure  2  Retrieval  photos,  showing  abnormal  Morse  taper  wear.  There  was  corrosion,  but  without  serious  damage  to  the  inner
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bsurface of  the  adaptor  (triangles).  The  presence  of  bone  (arro
femoral pivot  surface  showed  no  damage,  but  also  no  signiﬁcan
• the  bearings  could  be  the  cause  of  metallosis,  although
several  factors  point  away  from  this  possibility:
◦ the  high-carbon  forged  chromium-cobalt  bearings
showed  no  macroscopic  abnormality  (scoring,  scratch-
ing  or  grinding),
◦ there  was  no  abnormal  pseudotumoral  reaction  (on
ultrasound)  or  ALVAL  (on  histology)  as  seen  in  case  of
metal-metal  bearings  dysfunction,
◦ in  case  of  metal-metal  bearings  dysfunction,  pain  gen-
erally  occurs  after  a  pain-free  interval  of  2  years  on
average  for  pseudotumor  [8,16]  and  5 to  6  years  for
ALVAL  [8,17], and  there  was  no  such  pain-free  inter-
val  in  the  present  case.  Moreover,  if  it  had  been  an
ALVAL  reaction,  symptoms  would  have  persisted  after
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Figure  3  Antero-posterior  (AP)  and  lateral  X-rays  3  years  after  revn  the  rehabitable  surface  of  the  cup  conﬁrmed  ﬁxation.  The
 bone  growth.
implanting  new  metal-metal  bearings  [8,17], which  was
not  the  case;
defective  Morse  taper  adaptation  would  thus  seem  to  have
been  the  main  factor  inducing  metallosis,  as  there  was  no
pain-free  interval  and  the  very  early  damage  sustained
by  the  taper  (Fig.  2)  suggests  intense  early  metal  debris
release.
To  the  best  of  our  knowledge,  this  is  the  ﬁrst  such  case  to
e  reported  in  the  literature.  The  phenomenon  was  referred
o  by  Goldberg  et  al.  [3],  who  showed  that  even  a  very
light  angular  defect  in  implanting  the  head  onto  the  Morse
aper  could  make  the  junction  unstable,  with  increased  fric-
ion  followed  by  accelerated  corrosion  and  metallosis.  The
ision,  showing  no  loosening  or  recurrence  of  osteolysis.
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resent  case  conﬁrms  this  hypothesis:  radiography  showed
n  asymmetric  aspect  of  the  adaptor,  and  the  retrieval  study
howed  major  damage  to  the  Morse  taper.  The  asymmetric
ocking  onto  the  taper  resembled  what  is  found  with  draw-
rs  in  old  furniture,  with  a  misleading  impression  of  what
n  fact  is  precarious  ﬁxation.  To  prevent  this  phenomenon,
e,  like  Callaway  et  al.  [13]  recommend  screwing  the  head
nto  the  cone  during  positioning,  to  avoid  any  adaptation
efect,  then  impacting  strongly.  The  adaptation  rings  used
n  the  large-head  DuromTM system  and  the  open  geometry  of
ertain  head  sizes  have  been  implicated  in  elevated  metal
on  production  due  to  increased  modularity  [18]. We  did  not
ssay  blood  ions  in  the  present  case,  which  is  an  important
tudy  limitation,  as  it  seems  likely  that  titanium  assay  would
ave  deﬁnitively  conﬁrmed  the  origin  of  the  metallosis  and
HR  failure.  Even  so,  the  severe  early  Morse  taper  damage
ears  out  the  hypothesis  that  defective  locking  of  the  head
nto  the  taper  was  the  cause  of  the  failure  here  observed.
onclusion
he  present  observation  stands  as  a  reminder  that  Morse
apers,  however  widespread,  may  lead  to  THR  failure.
mplant  adaptation  onto  the  taper  requires  not  only
ainstaking  drying  but  also  great  attention  to  secure  the
echanical  connection.  Whatever  the  material  of  the  head,
e  recommend  tightening  it  onto  the  Morse  taper  with
 screwing  movement,  then  completing  ﬁxation  by  strong
mpaction.
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